This issue introduces the first of two special issues of the NSW Public Health Bulletin that examine health and cities. This issue introduces the topic and identifies the challenges for public health workers and their counterparts in urban management (urban, transport and social planners, environmental engineers and auditors, sustainability officers and others) and the land development and infrastructure sectors of industry. The second issue will focus on ways to move forward by describing urban planning and design approaches to enhance population health.
Healthy Cities initiative. 6 The goal of Healthy Cities projects is the integration of health in decision-making in cities, through partnerships between public and private sectors and community participation. Several Australian cities have become Healthy Cities, including Illawarra and Blacktown in New South Wales and Noarlunga in South Australia. In recent years, there has been a paradigm shift in the way public health workers think about health and the urban environment. 7 This shift reflects an improved understanding of the importance of environmental determinants of health and has been enabled by new approaches to research. 8 During 2004, the Year of the Built Environment in Australia, there were many activities and events designed to raise awareness about urban environmental issues. The NSW Government Architect initiated a healthy environments project and published a booklet on the topic. 9 The booklet contains 11 essays about health and the environment by researchers and practitioners in the field.
The Standing Committee on Environment and Heritage in the Australian House of Representatives reported on the sustainability of cities in 2005. The Committee is now inquiring into a charter and commission for sustainability in Australia. The response to these inquiries has the potential to shape the future of Australian cities. It is important that population health is a central consideration in the response as cities cannot be sustainable unless they are healthy places in which to live. 10 
Fenner Conference on the Environment
The Australian Academy of Science hosted a Fenner Conference on the topic Urbanism, Environment and Health in Canberra in May 2006. The conference examined ways of living in cities and the consequences for our health and for the environment. It was delivered through a partnership between those interested in population health and urban environments, and included perspectives from research, policy, the private sector and the community. More information, including abstracts and audio recordings, is available on the conference website. 11 Following the Fenner Conference, The Sydney Morning Herald published a series of articles on Sick Cities in August 2006, including case studies reviewed by Dr Chris Rissel, director of health promotion with Sydney South West Area Health Service. The Herald maintains a multimedia website on this topic, with the articles and additional audio and video material. 12 The papers in this issue have been developed from presentations at the 2006 Fenner Conference. McMichael provides a concise history of cities and public health from the industrial era to the present, with a focus on Australia and England. He highlights major urban health penalties and responses to them. He emphasises the importance of ensuring human health is a central consideration in the sustainability discourse, for both policy and practice.
Howe argues for a renewed focus on urban policy in Australia. She is persuasive about the need for effective governance to enable the three levels of government in Australia to work with the community and the private sector to develop healthy and sustainable cities. Kearns, Beaty and Barnett from CSIRO Sustainable Ecosystems present an extended urban metabolism model as a framework for linking urban resource inputs to the spatial patterns and organisational processes of urban consumption. They identify important relationships between urban metabolism and human health.
Capon and Blakely propose a checklist for healthy and sustainable communities. The checklist identifies attributes of urban environments that affect the health of residents and the health of the environment. It is intended to stimulate debate and could be developed as a tool for government and industry.
Box 1 [13] [14] [15] [16] [17] contains a glossary of the terms used in these two special issues that may be unfamiliar to the usual readership of the Bulletin.
More than 15 years ago, Ashton argued for a new approach to environmental health, a shift from sanitarian to ecologist. 21 NSW public health workers should now embrace this challenge. It is through everyday activities that, as citizens, we all experience the highs and lows of city life. For this reason, we should also encourage vigorous debate in the wider community about this important topic.
Report on the health impact assessment of the Sydney Metropolitan Strategy in greater western Sydney
In 2006, the NSW Department of Planning finalised its Sydney Metropolitan Strategy, a strategic framework for managing the city over the next 25 years.The Strategy's intent is to enable the NSW Government and the market to confidently respond to economic growth and housing and infrastructure need, to strengthen and secure Sydney's economic competitiveness, and to make Sydney a better place to live. 1 For more than 5 years, regional government and non-government organisations in western Sydney have been advocating for change in urban development across greater western Sydney to improve the health of residents. These organisations -which include the Western Sydney Regional Organisation of Councils (which represents 11 local councils), the area health services, and the Centre for Health Equity Training, Research and Evaluation -are currently collaborating on a health impact assessment (HIA) of the Sydney Metropolitan Strategy within this region.
The premise of the HIA was that the success of policies for the management of a city should be measured in terms of the environment and the health of its residents, rather than measures of transport movements and economic development.
The objectives of the HIA were to: • raise awareness of health and well-being as important criteria for urban development policy; • gather and analyse the best available data on urban development decisions and health and well-being relevant to Sydney; • make recommendations about the strengths and weaknesses of the Sydney Metropolitan Strategy which can also inform future planning instruments in NSW; and • facilitate an on-going dialogue between development stakeholders about health and well-being issues.
To achieve these goals it was essential to engage decision-makers in urban development.This was achieved through the formation of a reference group of 40 stakeholders drawn from industry, government, academia and community. The reference group, supported by consultants, identified dimensions of the urban environment (including urban form, transport and economy) and determinants of health (including physical activity, food access and social capital) for Sydney.The approach aligned with the World Health Organization's 'The Solid Facts: Social Determinants of Health' . 2 The reference group has been crucial in identifying specific issues for Sydney's future development.These include location of employment, the need for timely delivery of transport and social infrastructure, access to shops and services at a local level, and the value of preserving agricultural lands.
Before the modern Scientific Age, with limited understanding of disease causation, health promotion was not a prominent objective in the development and administration of cities. Plato's utopian ideal city invoked politics, ethics and social relations -but not health. Half a millennium later, imperial Rome struggled to accommodate, feed and service its burgeoning population. The city coped with its massive sewage disposal needs via the engineering works of the cloacae, which emptied into the River Tiber.
Over recent millennia, cities have evolved from rural, river-port or seaside villages and towns, usually with little planning. This process continues today in much of the developing world, where urban growth and form is predominantly driven by land markets, 'western' precedents Will considerations of environmental sustainability revitalise the policy links between the urban environment and health? Abstract: This paper explores when and how considerations of population health have influenced the creation, planning and management of cities.
Cities -now the dominant human habitat -must be planned and managed sustainably in a world that is manifestly experiencing increasing environmental and social strains. Early industrialisation entailed crowding, squalor and industrial environmental blight; the two great associated public health hazards were infectious diseases and air pollution. These hazards have been largely controlled in rich countries. Today's main urban health hazards are obesity (with its life-shortening health consequences) and the huge contribution of cities to climate change with the resultant risks to population health. These and other health issues in urban environments need to be understood and addressed at the community or population level. This is an ecological challenge, crucial to attaining real sustainability.
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National Centre for Epidemiology and Population Health, The Australian National University. Email: tony.mcmichael@anu.edu.au (roads, cars, shopping malls) and assorted entrepreneurs. The local accumulation of wastes and pollution of air and waterways is regarded as incidental 'collateral'.
Cities have arisen late in the evolutionary-biological experience of the human species. As artificial environments, they confer both benefits and risks to human wellbeing and health. (The squalor and life-shortening risks of urban-industrial life in early 19th century England stimulated the emergence of epidemiological research and the formal agencies of public health.) To what extent then has the betterment of population health been an explicit consideration in the creation, planning and management of cities? This question has growing relevance today. The world's cities -now the dominant human habitat -must be planned and managed sustainably in a world experiencing increasing environmental and social strains. Sustainable urban environments will: (i) support healthy living now and into the future (e.g.
by providing: equitable access to good food; physical activity; social cohesion; minimised microbial transmission; and aesthetic and cultural fulfilment) and (ii) minimise the ecological 'footprint' of cities, so as to sustain the world's health-supporting capacity for future generations.
To foster this ecological perspective and render urban policy and planning processes more attuned to the biological, psychological and social needs of humans, we may benefit from exploring recent history. First, though, it is important to clarify what is meant by 'the ecological perspective'.
Cities and health: thinking ecologically
Within popular culture, we usually think of health and disease in personalised, individual-level terms. However, the relationship between urban environments, city living and health needs to be viewed on a larger canvas; it needs to be understood within a 'human ecology' framework. The urban environment exerts various systemic influences that affect the rates of disease in the urban population at large. While individual-level factors (behaviours, genes, happenstance) influence which particular individuals get sick, the population's overall rate of disease reflects properties of the shared physical, social and cultural environment, that is, the community's overall way of living.
Consider the contemporary problem of the rise of obesity. The conjoined processes of industrialisation, urbanisation, modernisation and the rise of consumer culture have influenced both of the discretionary components of the energy balance equation: (i) food energy intake and (ii) physical activity. While being overweight is not confined to urban populations, cities have been the engine-room of social and technological change that has lead to an 'obesogenic' modern environment. From this perspective the problem is primarily one of a systemic change in our way of living, rather than a consequence of defective individual behaviour.
A systems-based approach also enables us to view the various aspects and impacts of the urban transport system within a more integrated framework. This approach highlights the great diversity of direct and indirect health impacts from our transport-related behaviours ( Fig. 1 ).
This approach invites questions about how other systemic influences of the urban environment on the public's health (sometimes referred to published reports as 'urban health penalties') have changed over recent time.
The changing profile of urban health penalties
In the early stages of industrialisation, 200 years ago, the crowding, squalor, poverty and industrial environmental blight led to two great urban health penalties. Various infectious diseases became rife and were prime killers; meanwhile, in factory towns and cities the air became black with smoke. By the mid-20th century these two great health hazards of early urban-industrial life had largely been controlled in rich countries.
The narrative continues today. Two of the greatest healthendangering correlates of urban environments and living are, first, overweight and obesity (discussed above) and, second, the increasing contribution of cities to greenhouse gas emissions and the attendant risks to safety, health and survival.
An important new dimension of these two modern health problems is that both extend well beyond the boundaries of cities and affect the population at large. For example, energy use in cities and the resultant greenhouse gas emissions have consequences, via climate change, for humans everywhere. The resultant health risks include the affect of heatwaves, especially in cities; exacerbation of local air pollution; mudslides endangering shanty towns; intensified extreme weather events; and heightened transmission of temperature-sensitive infections.
Time trends in these major urban health penalties are summarised, albeit notionally, in Fig. 2 , as are the main social policy responses. Changes over time in theories of the determinants of disease are also shown.
Before next considering in more detail how these systemic urban-environmental public health problems have arisen and been responded to historically, two other modern urban health penalties should be noted.
First, infectious diseases pose an unexpectedly large, resurgent health threat in the modern urban setting. While the 'classical' water-and food-borne infections due to poor hygiene have receded, respiratory infections retain the potential for rapid spread in population-dense settings. This is evident from the urban-based outbreak and spread of Severe Acute Respiratory Syndrome (SARS) in 2003.
Other aspects of urban culture, including sexual networking and illicit drug use, potentiate the spread of various infections, including HIV/AIDS and hepatitis C. Second, there appears to be an increase (albeit still inadequately researched) in the prevalence of mental health disorders in urban populations, most notably depression. The connection is not straightforward. But cities are the mainspring of the aspirational consumer culture and its associated 'emptiness' of spirit -a culture reinforced in the urban setting via sophisticated and pervasive advertising and marketing and where shopping (on credit and by car) is easy. There is evidence that this urban consumer culture fosters dissatisfaction, alienation and mental health problems. 1
The history of urban health problems and policy responses in England and Australia over the past 200 years
We come then to the question of whether and how considerations of risks to health have guided urban planning and management in modern times. The recent history of the fluctuating role of health considerations in city planning begins most observably in early 19th century Europe.
Infectious diseases: miasmas, germs and people
The need for domestic hygiene and public sanitation was increasingly recognised by European governments from the mid-19th century. Sanitary reforms and new infrastructure yielded health gains. Motives were mixed: personal protection, enhanced economic productivity and environmental amenity all loomed large.
The record is well documented in England. Sanitary reform was framed largely in relation to the longstanding 'miasma' theory of disease. The foul air-borne emanations ('miasmas') that spread diseases were attributed to dank squalor and filth. Edwin Chadwick and his celebrated
Report on the Sanitary Conditions of the Labouring
Population of Great Britain (1842) looms large in any such account. 2 Chadwick believed that local miasmas caused the 'endemic and contagious diseases' rife within the poorer crowded sections of London. The Public Health Act of 1848 flowed from Chadwick's report, giving local boards of health power to install and improve sewage and sanitation.
While this legislative initiative apparently reflected recognition that good health must be a prime goal of urban planning, Chadwick's motivation was essentially utilitarian. Successful industrialisation required a healthy workforce and much of the weakness and poverty of the 'labouring population' was due to chronic poor health from a squalid miasma-ridden environment.
In Australia in the latter 19th century, urban epidemics of diarrhoeal and respiratory diseases persisted. The stench of Melbourne's inner suburbs was dire. In 1876, after two bad years of epidemics of measles and assorted streptococcal infections, the Melbourne Board of Health reported: 3 'The contagium which causes epidemics is the offspring of insanitary habits, and is nurtured and spread by the impure air of unventilated houses. … In a great many parts, the houses are not only damp, but impregnated with poisonous gas from pent-up sewage.'
Miasma theory was evidently then central to public health thinking in Melbourne, and helped propel the introduction of sewering. This almost certainly contributed to the The dense smoke pollution in mid-19th century industrialising Britain posed a different type of challenge from miasmas and sewage. The latter was an infrastructural issue, requiring government intervention. However, factory smoke was politically more difficult because of its direct association with the desired economic expansion. 5 Official awareness of the health risks from air pollution emerged in the 1840s. The Smoke Acts of the 1850s were targeted specifically at London, empowering the police to enforce provisions against factories, furnaces, public baths and steam-boats on the Thames.
It took another 100 years before serious attention was paid to controlling rampant urban air pollution with its oftendramatic health impacts. That turnabout in public thinking and policy finally happened following the notorious London Smog of 1952. The long-overdue Clean Air Act was passed in the late 1950s. Similar legislation was enacted during the following two decades in most other industrialised countries.
The story continues
In England, the Health of Towns Association had formed in the 1840s, allied with the emerging sanitary reforms. In 1875, Benjamin Ward Richardson, an English physician-sanitarian and social reformer, proposed Hygeia: medium-density cities of 100 000 persons, green spaces, a good transport system, and clean air and water. In the 1890s, Ebenezer Howard proposed building health-supporting self-sufficient 'garden cities' for populations of approximately 32 000. He prescribed a specific layout, with concentric layering of commercial, green-space, market-garden and residential areas. 6 The garden city idea had influences in the USA and in This 'build better to live better' rhetoric, however, can nurture an uncritical assumption that the right physical layout will, of itself, promote health. Reality is more complex; social environments, population mix, economic currents, history, good planning and inspired local leadership are all important. This integrated perspective was adopted in the 1970s-80s as global population growth rates soared and urbanisation accelerated. This coincided with the rise of community-based health promotion strategies, as in WHO's international 'Healthy Cities' program, which provided frameworks and guidance for the development of healthy urban environments. 7, 8 Australia has recently had a federal parliamentary enquiry into 'Sustainable Cities 2025'. 9 The real index of sustainability is the quality of human experience and its durability across generations. The widely invoked 'triple bottom-line accounting' (comprising indices of economic activity, environment and social conditions) actually refers to intermediate markers -markers of the conditions that determine human experience. Therefore, population health must now be mainstreamed, as a key criterion of sustainability, into the planning and management of our cities.
Conclusion
We humans are social animals, seeking comfort, security, variety and opportunity. Settled living in villages, towns and cities attracts us. Worldwide, as cities proliferate, we have become a predominantly urban species. We must now learn to shape and manage the urban environment to accord with the needs of human biology and of the ecosphere. 10 In the early 19th century, health problems were conceptualised and addressed at the population-community level. The Germ Theory redirected attention towards specific individual-level factors. Much of modern epidemiological research has continued in that individualist vein, focusing on personalised behaviours and circumstances that account for why some persons have heart attacks or cancer and some do not. Today, we are necessarily recognising, again, the fundamental role of environmental systems and processes as ecological determinants of population health.
Our growing awareness that health risks to whole populations arise from changes in ways of living, in cultural priorities and from the ever-widening impacts of humans on environmental assets and systems (including the climate system) underscores the urgent need to understand that population health is the central criterion of sustainability. Our prime, anthropocentric reason for seeking social stability, a congenial and safe urban environment, and the maintenance of nature's life-support systems is to ensure the protection and improvement of human wellbeing, health and survival. 
Policy links between urban environments and health
Developing a national approach to building healthy and sustainable cities Abstract: Effective strategies to build a national approach to the integration of health and urban planning at all levels of government is essential if the health problems of urban Australians, such as obesity and respiratory illnesses, are to improve. This paper examines some policies and initiatives that could facilitate intergovernment cooperation on health and sustainability within the constraints of Australia's federal government system. These include recommendations for an Australian Sustainability Commission and Charter of Sustainability, evaluations of the Better Cities Program of the 1990s, and current proposals for improving urban governance to enable the implementation of a healthy and sustainable cities agenda.
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School of History and Heritage Society, Deakin University. Email: renate.howe@deakin.edu.au build and inhabit our cities.' 1 In Australia's federal system of government, urban planning requires coordination between three levels of government (national, state and local); 2,3 however, there has been limited effort over the past decade to promote a coordinated national response to urban issues. This paper examines some emerging governance strategies to facilitate the better integration of health and urban planning in Australian cities.
Australian House of Representatives inquiry into sustainable cities
A recent development has been the appointment, with bipartisan support, of a House of Representatives Standing Committee to inquire into sustainable cities. In 2005, the inquiry produced the Sustainable Cities Report, 4 recommending: the establishment of an Australian Sustainability Commission to monitor progress in cities; the appointment of a Sustainability Commissioner; and the development of a Charter of Sustainability. The possibility of identifying and including health objectives in a charter is an encouraging starting point, although there has been little evidence of high-level political support from the Australian Government for implementation of the Charter's recommendations.
Submissions received by the committee encouraged them to revisit the Better Cities Program (1991-96) as a model for intergovernmental cooperation in the planning and
Health is not generally perceived as an urban planning issue although 'many of today's health problems are embedded physically and culturally in the ways that we management of urban development. Using an area strategy approach, the Better Cities Program encouraged innovative project management techniques and objectives for improving the quality of life. [5] [6] [7] A National Cities Program, similar to the Better Cities Program, was suggested by some submissions. Although the Sustainable Cities Report concluded that there was a clear case for leadership in the development of national urban policy, a major weakness of its recommendations was the lack of financial incentives for the development of a coordinated intergovernment approach through the proposed Australian Sustainability Commission. At the request of the Council of Australian Governments, a Development Assessment Forum was established in 1998, including all levels of government and national stakeholder bodies, to develop a way for the different state planning systems to achieve agreed outcomes. So far these outcomes have focused on achieving efficiency in the regulation of land use development and have not addressed broader social or health issues. 8 However, the Development Assessment Forum indicates the possibilities of initiating cooperative approaches between different levels of government and stakeholders that foster more long-term strategic planning, enabling the integration of health objectives.
Facilitating intergovernment cooperation in urban issues

Lessons from the Better Cities Program
An effective national approach for urban health and planning requires more than these cautious attempts at coordination and falls short of the combination of national leadership, shared funding and an area strategy focus which was used effectively in the Better Cities Program. Evaluations of the Better Cities Program identified that the area strategy approach facilitated a focus on placebased needs. Area strategies, which encouraged social interaction, especially in the planning of public spaces, were found to have contributed to well-being and security. 9 The Better Cities Program also demonstrated the importance of focusing on outcomes to overcome fragmentation in governance:
It showed that if we could overcome the political divisions between departments, between structures we could then overcome the kind of segmented way we think, to think more laterally. If we could look more at the outcomes we wanted to achieve than the inputs the governments find so difficult to drum up, then we would be able to do much more creative, worthwhile things. 10
Lessons from the United Kingdom
It is hard to see a commitment in Australia to the scale of intervention needed for a national program for sustainable and healthy communities. Certainly there is nothing equivalent to the United Kingdom Government's Sustainable Communities Plan of 2003, an impressive and comprehensive plan backed by £38 million of commitments addressing housing, infrastructure, regional growth, homelessness, environmental improvement, urban renewal, planning system reform and related economic, social welfare, health and educational changes. 11
Transport and housing policy
Essential underpinning for healthy and sustainable cities is transport and housing policy. The Department of Transport and Regional Services program, Aus Link, was a promising model of national infrastructure provision but focused on road transport not urban public transport. At the state level, infrastructure planning and development is usually undertaken under public-private partnerships, which are driven by efficiency objectives. There has been little consideration of health and sustainability implications in larger transport projects, which usually by-pass ordinary land use planning policies and procedures. 12 In relation to housing policy, the Australian Government, states and territories cannot agree on the development of a national housing strategy. This has contributed to ad hoc coastal residential development and poorly designed and sited metropolitan greenfields developments. More dense development in the inner and middle suburbs of our larger cities has been poorly integrated with health objectives.
National leadership and commitment is essential for a sustainable and healthy cities agenda. An assessment by Lyndsay Nielson (former secretary of the Department of Sustainability and Environment in Victoria) of the implementation of the Melbourne 2030 strategy has noted that most states have developed sophisticated urban strategies in the absence of 'any articulated national framework of policy'. 13 While from a national perspective there is consistency between the state policies, these need a federal urban policy framework and funding to be effective. For example, the more dense activity centres integral to Melbourne 2030 need federal support for the necessary public transport infrastructure to be successful.
Improving urban governance
A national planning approach also depends on wellresourced institutions to run our cities. The Planning Institute of Australia is urging the establishment of Metropolitan or Sustainability Commissions within cities to achieve coordination and policy focus. 14 Marcus Spiller, past president of the Institute, believes that state and local government cooperation is too difficult to achieve in urban planning, citing obstructive and parochial local governments as the reason. 15 The Institute is lobbying for Metropolitan Commissions that would be democratically elected and representative of the city as a whole rather than local municipalities, to restore 'long-termism' to metropolitan strategic planning and overcome the present fragmentation of decision-making. Spiller argues that although Metropolitan Commissions introduce a new tier of government they are the type of metropolitan institutions needed to implement a sustainability agenda. Although the role of local government within these models has been contentious, the authorities have the potential to insert health objectives into local and regional planning.
While governance changes are essential to achieve sustainable cities there are a range of other initiatives that can integrate health outcomes in planning decision-making. Courses in planning are recognising the need to train a new generation of planners with a stronger understanding of the connections between health and sustainability. A small but important step towards mainstreaming health issues into the planning system has been the appointment of a part-time health planner at Planning Institute of Australia's Victorian branch. The planner is financed by Vic Health and The Cancer Council Victoria and the planner's brief is to integrate the enabling of healthy, active life styles into planning decision making.
Conclusion
If Australia is to have sustainable cities, 'more innovative and visionary thinking among leaders of the key organizations and associations-public and private-that are significant players in metropolitan development' is required. 16 While little progress has been made over the past decade, developments such as the Sustainable Cities Report, the possibilities presented by the initiatives of the Council of Australian Government, and the focus on improving urban governance are encouraging. Recent political awareness of the urgent need for sustainable development and of endemic environmental urban health problems could mobilise the political support needed for health issues to be part of moves towards sustainable urban planning. Our cities are dynamic places where increasing numbers of people are choosing to live their lives. The present built form of the city closely reflects: (i) the geography and ecological history of particular places; (ii) the historic interactions between founding populations of people; (iii) how they used the natural resources they found; and (iv) how they decided to build infrastructure in their new environment. [1] [2] [3] In any city you can see how urban settlement patterns have been shaped by cumulative decisions that at first influence and then determine the trajectories of urban, industrial and infrastructure developments. Global drivers of change, such as climate variability, globalising markets, terrorism, rapid urbanisation, increasing human populations, rising per capita consumption and risk of pandemic disease also influence the development of cities. 4, 5 These factors represent some of the main challenges for the future health of people in cities and their urban bioregions, the ecological systems on which cities depend. 6
Urban environments and health
Urban environments are rapidly changing, and people as individuals and as part of organisations are constantly adapting to new opportunities and threats. Not surprisingly, along with the benefits that urban life brings to many, there are a range of old and new health risks that are A social-ecological perspective on health in urban environments Abstract: Human health in our cities is an expression of complex social and environmental interactions not previously faced in our long evolutionary history. In this paper, we present a social-ecological perspective on the complex nature of emerging public health problems in cities and identify some of the research questions emerging from this new view of the city. We argue that an integrative urban science agenda is needed not only to inform urban policy, planning and design, but also to alert people to the consequences of and trade-offs around their choices and behaviours.
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A Urban Systems Program, CSIRO Sustainable Ecosystems. B Corresponding author: Allen.Kearns@csiro.au now affecting increasing numbers of individuals and their communities. In the 20th century, public health, civil engineering and environmental science were successful in reducing the incidence of health problems through point source treatment of clean water, the removal and treatment of wastewater and garbage, and the regulation of industrial wastes, effluents and emissions. 7, 8 The rising tide of 21st century public health problems, such as obesity, cardiovascular disease and depression, are different to past problems that could be directly attributed to infectious agents, toxic chemicals, poor industrial design and a lack of effective environmental management.
The new diseases of urban living arise more from the complex way we now live, eat, travel, build, play and work in urban environments, rather than from any single agency. Our health is now an expression of a complex web of interactions that have not been previously faced during human evolution and these interactions are more subtle and indirect in their action. They include factors such as: (i) the time we spend commuting to work; (ii) how we individually respond to the abundance of energy-rich foods and drinks brought to us through the industrial food chain; (iii) the availability or otherwise of opportunities to be physically active; and (iv) the time we have for self-reflection and family. While these factors act on individuals, all have become highly socially organised and mediated through changing cultural aspirations and norms, urban systems of governance, infrastructure, modes of transport, and the supply and demand of urban goods and services such as food, water, energy and transport.
Cities as social-ecological systems
A social-ecological perspective focuses on cities as 'urban ecosystems', as distinct from the traditional 'ecology in the city' approach, which addresses the distribution, abundance and management requirements of biodiversity in the city. 9 The urban ecosystem approach views the city as a distinct type of ecosystem characterised by the linkages between social and ecological processes and asks questions about the spatial, systems and social context of urban people and the extent of their interdependence on their urban bioregion. For example, from where do urban people derive their water, energy and food; where do people spend most of their time; how far do they travel to work, school and recreational outlets; and what social-ecological conditions contribute to their cultural identity, sense of place and health? The urban ecosystem approach also identifies our interdependence on natural systems in remote catchments and urban environments to provide biodiversity and ecosystem services (i.e. those unpriced ecological processes provided by natural systems that clean our water and air, pollinate our plants, recycle our nutrients and enhance our urban quality of life and our health through the rejuvenating aspects of recreation). The urban ecosystem approach is a human-based ecology that recognises the critical aspects of urban systems of governance in sustaining urban quality of life. In particular, urban people have a strong social and institutional dependence on reliable flows of goods and services such as water, energy, food, construction materials, transport, health services, information and capital to sustain health.
As an example, the Extended Urban Metabolism Model 10 (Fig. 1 ) provides a useful social-ecological framework for linking the industrial production of these urban resource inputs (food, materials, water, energy and information) to the spatial patterns and organisational processes that characterise urban consumption. 12, 13 What contribution does urban pattern and social-ecological processes in urban environments make to the functionality of urban habitats? Can we identify the characteristics of dysfunctional and functional urban landscapes and incorporate this knowledge into better urban planning, design, construction and management? • Urban resilience to shocks and disturbances caused by natural and human disasters. 14, 15 Can we identify aspects of our social, natural and built environment that make us vulnerable? Can we build resilience into our infrastructure and the way we organise ourselves as communities? • Maintenance of ecosystem services and food production in urban environments. 16 In both cities and the rapidly urbanising rural lands that surround them, how important is it to conserve natural systems and sustain agricultural lands for healthy local food production? What role could this play in preserving our long-term environmental and food security? • Social capital for coping with and adapting to change in urbanising landscapes. 17 How prepared are existing rural and urban communities to adapt to the pace and scale of changes caused by rapid urbanisation? What are the health consequences of the inability of local people to adapt to changing urban transport patterns, social processes and globalisation? • Measures of urban quality of life that address the effects of surplus consumption. 18 What educational changes, and access to information and knowledge, are necessary to raise awareness about the individual health consequences of surplus consumption, particularly of food, but also of energy, water and construction materials? What policy platforms are needed to create an enabling environment for better urban health?
This social-ecological perspective 19 10 This simplified version of the model provides a useful checklist of inputs, processes and outcomes that need to be considered in a social-ecological framework.
major new challenge for how urban society generates the understanding required to find an integrated set of solutions that address these complex problems. Partial solutions generated by traditionally distinct professional disciplines are unlikely to match the spatial scale and pace of these emerging health problems in urban environments. However, more integrated solutions will require health professionals, epidemiologists, engineers, environmental scientists, urban planners, designers and managers, policy specialists, economists and social scientists to come to grips with working together in new ways. 20 For example, an integrated approach to urban science would require interdisciplinary knowledge from many areas to address the complex social-ecological interactions that are contributing to the rise of overweight and obese people in increasingly dysfunctional urban environments. Researchers working in partnership with people in urban practice, policy and communities will be an essential part of a research agenda for sustainable development that would address these complex health problems. Changes will also be needed in how we plan, design, construct, monitor and evaluate old and new urban developments to identify what interventions enhance the prospects for people to improve their health as part of their day-to-day interactions in rapidly urbanising landscapes.
Conclusion
To have any affect on the health of people in urban environments, urban society will require the integration of new urban science knowledge into urban planning and the design and construction of healthier homes, workplaces, community centres, recreation areas, mobility and transport infrastructure. Our built form, the basic template in which we live out the majority of our lives and social interactions, must be planned, designed and constructed to encourage, not hinder, healthy behavioural changes in food availability, mobility options, workplace practices and lifestyle choices. In a broader sense, an urban science agenda is needed not only to inform urban policy, planning and design but to also educate people about the consequences of and trade-offs around the choices they make. In the end, cities, as engines of creativity and innovation, may also be our best hope for providing solutions to many of these pressing problems and long-term sustainability issues. 21 For more information: The urban environment is an important determinant of health. 1 Obesity is a good example of how environmental factors can affect health. Obesity results from an energy imbalance: consuming more energy (food) than is expended through physical activity.
In high-income countries such as Australia, advances in design and engineering during the past 30 years have reduced the need for heavy work and physical activity in daily life. For most people, work is now more sedentary than it was for previous generations. Recreation is also increasingly sedentary. Watching television and playing video games are replacing bike-riding and outdoor games. Increasing amounts of energy from fossil fuels are being used to propel people around their environment (motor vehicles, escalators and lifts.) At the same time, at least as much food is being consumed. There is an increasing reliance on highly processed and convenience foods, which often have high energy content. All of this is making people fat. Further, as a consequence of these changes, excessive carbon dioxide emissions are being produced and this is warming the planet.
Improving the sustainability of urban development will have benefits for human health. 2, 3 In this paper, we argue for
Checklist for healthy and sustainable communities
Abstract: This paper describes a 10-point checklist for the planning and development of healthy and sustainable communities. The 10 domains in the checklist are essentially physical characteristics of places. Each domain has relevance to the health of people living in the place, and to the sustainability of the environment. The checklist is intended as a tool for those who plan, develop and manage urban environments. Such tools can be valuable for assessing the health and environmental impacts of decisions made by urban and transport planners, and businesses engaged in land development and infrastructure projects. the integration of human health considerations with environmental considerations when developing policy for urban and regional planning and sustainability. We present a 10-point checklist as a guide for the development of healthy human habitat. The goal should be to minimise ecological impact while maximising the human experience, including health and well-being. The checklist focuses on characteristics of places rather than people because planners and developers can influence these.
Anthony G. Capon
Ten-point checklist for healthy and sustainable communities 1. Outdoor air quality
Air pollution in Sydney is known to exacerbate asthma. 4 The main source of outdoor air pollutants in Australian urban environments is motor vehicle emissions. Improved motor vehicle emission controls have reduced emissions for each kilometre travelled; however, the total number of kilometres travelled is increasing. Until there is a reduction in the total number of kilometres travelled, air pollution will remain a health issue in Australian cities.
Urban planning and public health interventions to reduce dependence on motor vehicles and improve air quality include: • locating jobs, services, schools and shops close to where people live; • promoting active modes of transport (walking and cycling); and • providing mass transit options.
Water supply and sanitation
Ensuring safe drinking water is a traditional public health function. 5 The drying of the Australian climate has focused attention on water supply and demand. The NSW Government has policies to reduce household water consumption (including restrictions on watering of gardens and promotion of dual-flush toilets and low-flow shower heads). New water supply options are being considered. Recycled water can be safely used in drinking water supplies. Public health professionals have roles in the risk assessment, management and communication about water reuse.
Housing and buildings
Housing is an important determinant of the ecological footprint of a city. The number of people living in apartments and town houses in Australia has increased exponentially since the 1970s. This has been driven by lifestyle choices, increasing land costs and the trend towards smaller households. The NSW Government has policies to reduce energy and water use in new and renovated homes, including Building and Sustainability Index (BASIX) 6 certification.
Housing and building characteristics with implications for the health of people and the environment include: solar access; indoor air quality; ventilation to minimise the need for air conditioning; reuse of building materials; sustainable materials; avoidance of harmful chemical exposures; on-site reuse of water and alternative sanitation options (such as composting toilets). All communities should have a system equivalent to BASIX to guide new and retro-fit developments at both the building and the neighbourhood levels.
There are benefits from having a mix of housing types and prices in any community, ensuring housing options suitable throughout the life-cycle (including options for those with disabilities). For example, this allows elderly people to move within their community as their housing needs change. They need not leave their established social network.
Food
A public culture of food brings vitality and conviviality to urban life. 7 There are health benefits from food shops (fruit and vegetables, meat and fish, daily grocery items) and cafes being in close proximity to where people live. People can walk or cycle to these food outlets, where they can connect with others in their community. This is particularly important for the elderly and disabled people who may not have access to motor vehicles.
Bringing food to people, rather than expecting people to travel by motor vehicle to a regional shopping centre to purchase food, can also reduce carbon dioxide emissions. Such food businesses need a customer base to be financially viable. Locating the businesses on mass transit routes will bring customers to the shops. Economic viability may also be improved by increases in residential density.
Food production in urban areas will be increasingly important as liquid fossil fuels become more expensive. Local production also reduces transport costs. It can enable city dwellers to learn about food production and have contact with nature. Urban agriculture can reduce the intensity of urban heat islands. Growing food in a communal way, in community gardens and city farms, breaks down barriers between people and stimulates a sense of pride in the local environment. 8 Every jurisdiction should have a food policy to promote local food production and improve access to healthy food. 9 
Local shops and services
In addition to food shops, there are benefits from having access to other shops and services in our local area, includ-ing primary health care. Shops, services and other destinations can encourage physical activity, social interaction and conviviality. They can also reduce motor vehicle use. However, the emergence of large, stand-alone, regional shopping centers since the 1970s has affected the economic viability of local shops and services. The impact of these changes on our health and well-being warrant further investigation. 10 
Schools and other educational institutions
Quite apart from what is learnt in schools, including life skills and health literacy, there are health benefits associated with the physical presence of schools within communities. Schools can provide an important social focus in communities. Children, parents and grandparents can develop a social network around the school. Schools also present an unparalleled opportunity to promote children's health. 11 When schools are located close to children's homes, and when there are safe pathways to the school, children are more likely to walk or cycle to school.
Community spaces
Spaces (both outdoor and indoor) for recreation and social interaction are a valuable community resource. Parks and community halls are places where groups can meet, play and organise themselves to work together on projects and activities. People who have good access to attractive open spaces are more likely to be physically active. 12 Governments should place more emphasis on the public domain in Australia, as increasing numbers of people live in apartments and town houses.
Public health workers are advocates for regulation to ensure safety in community spaces; however, care should be taken to avoid over-regulation. Opportunities for children to explore their community unsupervised and take reasonable risks can aid the development of self-esteem and life skills. While rising public indemnity insurance costs are an issue for governments, regulations can reduce fun, informality and spontaneity.
Transport and street connectivity
Active transport (walking and cycling) is good for our physical and mental health. It also reduces carbon dioxide emissions. People are more likely to walk or cycle if there are destinations of interest in the community, such as shops, services and parks. 13 Street connectivity is another determinant of the likelihood of walking. 2 Safe pathways to walk and cycle are essential. Pathways should be well maintained and appropriately lit to reduce the likelihood of slips, trips and other injuries. It is not practical to walk or cycle to work if the job is a long way from home.
Mass transit is good public policy. It is good for health (because it is possible to walk to the bus, tram or train stop), good for the environment (because it reduces carbon dioxide emissions) and good for business (because it reduces the cost of traffic congestion.) Mass transit is particularly good for young people, the elderly and the disabled, who may not have access to a motor vehicle.
Communication technology
Modern communication technologies are essential urban infrastructure. The telephone (whether fixed-line or mobile) connects people with a social network and with work and business opportunities. High-speed internet services enable access to information for work, education and recreation. It is now possible to order a wide range of food and other products via the internet for home delivery, which is of particular value for disabled people. Care has to be taken to ensure that home delivery does not compromise the social and physical activity that accompanies shopping trips.
Economy and employment
Historically, there was a public health imperative to separating residential areas from employment zones in cities. In particular, industrial point-sources of air pollution were adversely affecting health. In post-industrial societies such as Australia, this is no longer the case. Arguably, there are now public health and environmental imperatives to reintegrate life and work. If people live close to where they work, there can be benefits to their health and the health of the environment. Long commuting times can be a source of stress, can adversely affect health and increase carbon dioxide emissions.
Local economic development is a tool to create locally based jobs. Each community needs to find ways that it can incubate new ideas and new jobs. Communities should have local job generation programs and measure job creation as a central tenet of community well-being not simply the number of people employed. 14 Similarly, these 10 attributes of places affect the health of the environment through:
Implications for the health of people and the health of the environment
• energy consumption;
• water consumption; • other resource requirements;
• ecosystem and biodiversity impacts;
• carbon dioxide and other greenhouse gas emissions; and • the production of other pollutants and waste.
Discussion
This checklist for healthy and sustainable communities demonstrates the diverse range of factors in our urban environment that affect our health. Each of the items on the checklist is in some way interdependent on other items. This means we need to consider the urban environment as a system. The checklist could be further developed as a policy and planning tool for urban planners, sustainability planners and public health practitioners. It might also be developed as an audit tool for the land development industry.
Human health impacts (positive and negative) should be accounted for in the planning, development and management of our urban environments. Equity-focused, health impact assessments provide a framework to improve decision making. 15 Urban planners make many decisions every day and not all of these can be subject to health impact assessment. There is a case for strengthening the way human health is considered in education programs in urban planning. Similarly, there is a case for strengthening public health education programs by including urban planning in the curriculum. Joint training programs for the existing planning and public health workforce should be encouraged.
There is no ideal urban environment. The circumstances of individuals, such as age, family relationships, health status, employment options and recreational interests will determine the suitability of urban environments. In choosing where to live (whether renting or buying), there will be trade-offs. Careful consideration should be given to resources available in the local area. This will reduce the need to travel and this in turn will reduce carbon dioxide emissions.
Conclusion
Planning, developing and managing our urban environments more wisely will benefit health and improve environmental outcomes. Environmental concerns are currently at the top of the political agenda both in Australia and internationally. It is imperative that we move beyond the current high-consumption phase of human history to a biosensitive phase, 16 where human activities are in balance with nature. To ensure a successful transition, it is essential that considerations of the health of people are integrated with those of the environment.
Pertussis, or whooping cough, is a highly contagious disease caused by the bacteria Bordetella pertussis. The disease is characterised by paroxysmal cough, inspiratory whoop and post-tussive vomiting. 1 Pertussis is transmitted via direct contact with discharges from the respiratory tract of infected individuals (probably via droplets), and the incubation period is 9-10 days on average. 2 A secondary attack rate of 90% has been recorded in non-immune household contacts. 2 Worldwide, the incidence of pertussis has been reported to be highest in children under 5 years, except where infant vaccination programs have achieved consistently high vaccination rates. 2 In NSW, there have been several changes to the immunisation schedule affecting pertussis vaccination in recent years. From 1985, a combined whole cell diphtheria, tetanus and pertussis vaccine (DTPw) was included in the immunisation schedule at ages 2, 4 and 6 months, with a booster at 18 months. 3 into the schedule, which was given before school entry (at 4-5 years). In 1997, the fourth and fifth doses of DTPw were replaced by an acellular formulation (DTPadiphtheria, tetanus, acellular pertussis) and in 1999, all five doses were given as DTPa. 4 In 2004, an adolescent booster vaccine (dTpa -diphtheria, tetanus, acellular pertussis) was introduced for 15-17 year olds and in NSW this was offered to all [11] [12] [13] [14] [15] [16] [17] [18] year olds as part of the school based immunisation program. Also in 2004, the booster for 18 month olds was no longer recommended. 3 Under the NSW Public Health Act 1991, cases of pertussis are notified by doctors, hospitals, laboratories, schools and childcare facilities. 5 Prior to January 2006 public health unit staff routinely followed up all reported cases of pertussis; since January 2006 only cases aged less than 20 years are investigated.
We conducted a descriptive study to assess the impact of changes to vaccination policy on pertussis epidemiology in NSW.
Methods
We reviewed surveillance data from the NSW Notifiable Diseases Database (NDD) for the period 1 January 1993 to 31 December 2005. For our review, a case of pertussis was defined according to the national case definition. 6 Annual notification rates were calculated using mid year population estimates from the Australian Bureau of Statistics. Notification rates and frequencies were calculated using SAS (version 8.2 SAS Institute, Cary, NC, USA). Cases were analysed by date of onset, method of diagnosis, area of residence, age group, gender and mortality. Data on mortality were taken from NDD. Age groups analysed were: 0-6 months, 7-11 months, 1-4 years, 5-11 years, 12-17 years, 18-24 years, 25-44 years, 45-64 years and 65 years and older. Age groups were chosen to reflect ages at which vaccination occurs and stages of adulthood.
To assess the impact of changes in vaccination policy on age specific disease incidence, the above case characteristics were compared over 5 time periods: (1) before the introduction of the fifth dose (1993-94) (2) after the introduction of the fifth dose (1995-98) 
Results
From 1 January 1993 to 31 December 2005, a total of 35 695 cases of pertussis were reported in NSW (an average of 2746 cases each year). Fig. 1 Table 1 displays the number of pertussis cases and incidence for the five periods studied, and also provides these figures by gender, age group, method of diagnosis, location of residence and number of deaths. Fig. 2 displays the incidence rates of pertussis per 100 000 people for six age groups by the study periods, and Fig. 3 displays the proportion of pertussis cases by age group and study period. These results are further described below.
1993-94
In the 1993-94 period, 2938 pertussis cases were notified (incidence rate, 24/100 000). The highest notification rates were in infants aged 0-6 months followed by infants aged 7-11 months and children aged 5-11 years. The lowest notification rates were in those aged 65 years and older. The predominant method of diagnosis was serology. No deaths were recorded during this period.
1995-98
Between 1995 and 1998, 9078 cases of pertussis were notified (incidence rate, 35.9/100 000). The highest notification rates were in infants aged 0-6 months, followed by primary school age children (5-11 years) , and adolescents aged 12-17 years. Compared with 1993-94, rates in all adult age groups increased, rates in school age children increased (by approximately 50%) and rates in infants aged 7-11 months decreased. Rates in children aged 1-4 years old showed almost no change. In 1995-98 the predominant method of diagnosis was serology. Five deaths were recorded in infants aged less than 12 months of age, two of whom were less than 1 month old. 7 
1999-2003
Between 1999 and 2003, 14 317 cases of pertussis were notified (incidence rate, 43.1/100 000). The highest rates were in infants aged between 0-6 months, followed by adolescents and primary school age children. Compared with 1995-98, rates in children aged 5-11 years decreased by 38%. Rates in children aged between 1-4 years and in infants aged between 0-6 months also decreased, and rates in cases aged over 11 years increased, mainly in [12] [13] [14] [15] [16] [17] year olds (by 109%). Two-thirds of cases were diagnosed by serology and 12% were diagnosed by both polymerase chain reaction (PCR) and culture (PCR was introduced as a diagnostic method in 1999). Three deaths were recorded; one in a 2-month-old infant and two in adults aged 75 and 78 years.
2004
In 2004, there were 3563 cases of pertussis (incidence rate, 52.3/100 000). The highest rates were in infants aged 0-6 months, followed by adolescents and adults aged 45-64 years (for the first time, rates in an adult age group became the third highest). Rates in other adult age groups also increased, most notably in adults aged 65 years and over, where rates increased by 134%. Just over threequarters of notifications were diagnosed by serology and 
Discussion
The age distribution of pertussis notifications in NSW changed over the study period. In 1993-94, approximately one-third of cases occurred in adults, by 2005 this had increased to almost 90% (Fig. 3) . The incidence of pertussis in children aged less than 12 years declined, except for 0-6 month olds where there was a slight increase ( Fig. 2) . This increase occurred despite the introduction of a fifth dose, an adolescent booster vaccination and the introduction of acellular vaccinations.
Infants aged 0-6 months are at greatest risk of pertussis because they are partially immunised; for example, the effectiveness of acellular pertussis vaccines in preventing hospitalisation of children aged 2-32 months has been demonstrated to be 68.1% after one dose of vaccine, 91.8% after the second dose, and 99.8% after three doses. 8 In addition, the protective efficacy of three doses of acellular vaccine is approximately 84%. 9 Higher rates observed in infants in 2005 may reflect epidemic activity; pertussis epidemics typically occur every 3-4 years in NSW and the last recorded epidemic was between 2000-02. 10 Higher rates in infants may also be due to infants being infected by older adults. Rates of pertussis have increased in all adult age groups aged 18 years and older. There was a decrease in rates in high school aged children (12-17 years) after the introduction of the adolescent school-based immunisation program in 2004.
In countries with high immunisation rates, a greater proportion of pertussis cases are now presenting in adults and adolescents. 1, 11, 12, 13 In the United States from 1994-96 to 1997-2000, incidence rates in adolescents and adults increased by 62% and 60%, respectively. 14 In Canada from 1993-98, the proportion of pertussis cases in adults steadily increased 15 and in 2000 for the first time in two decades, 10-14-year-old children represented a larger pro-portion of cases (34%) and had a higher incidence of pertussis than infants or preschool age children (13%). 15 In Europe, recent pertussis infection was found to be significantly more likely in adults and adolescents in countries with high immunisation rates. 12 A trend towards pertussis occurring in older age groups has also been documented in NSW in the Hunter/New England Area Health Service. 16 Despite high vaccination rates in many countries, pertussis continues to circulate. 20 Reasons for this include: waning immunity following both natural infection and immunisation, 11, 20, 21, 22 increased recognition of pertussis in adolescents by physicians, 1 increased use of serology and PCR testing, 11 improved surveillance, 19 in some countries the use of a poorly protective vaccine resulting in cohorts of susceptible people, 11, 15 and of course, a real increase in pertussis. 19, 21 The relative contribution of these factors in NSW is unclear, but it is likely to be a combination of many of these factors. From 1995-2004, DTP vaccination rates at age 12-15 months in NSW have ranged from 83.3% in 1998 to 92.5% in 2004. 23, 24 The increase in pertussis in adolescents and adults in NSW is of concern because they may serve as reservoirs of infection for partially immunised infants. 13, 20, 21, 25 In studies from the United States, 26 France, 27 the United Kingdom 28 adolescents with a coughing illness of at least 1 week's duration have pertussis. 30, 31 This proportion may change depending on the nature of pertussis activity at the time; during pertussis epidemics this may be higher than at other times. Unpublished NDD data on 15 NSW children aged under 12 months indicates that although for half the source of infection was unknown, an adult was identified as a potential source of infection in 13% of cases and young children in 33%. No adolescent was identified as a source.
In recognition of the rising incidence of pertussis in adolescents and adults, and the role they may play in transmission to infants, 17 Australia, Austria, Canada, France and Germany have incorporated an adolescent booster into their immunisation schedules, 18 and it is now recommended in the USA. 19 There are several limitations to this analysis. First, laboratory notification of pertussis began in 1991 and data quality may have improved over time, therefore later data may be more complete than earlier data. Second, following substantial increases in pertussis notifications based on serological testing in 2005, a review of the antibody test was carried out. 32 The reviewers concluded that the use of the antibody test was likely to have resulted in over diag-nosis of pertussis. 32 In 2005, 85% of cases were diagnosed using serology and there may have been an over diagnosis of pertussis in this year, particularly in adults.
Serology as a diagnostic method is not recommended in children less than 2 years of age due to its low sensitivity in this age group. 5 PCR, however, is largely replacing culture for the diagnosis of pertussis. 5, 33 Because PCR and serology are more likely than culture to be positive in both adults and older children with pertussis, the increased availability and use of PCR and serology may contribute to an increase in pertussis cases that may have otherwise been undiagnosed. 11, 33 In NSW, pertussis may now be regarded as a disease primarily of adults although the severest outcomes remain for infants and potentially the elderly. One-third of cases in 2005 occurred in people of childbearing age, and this may pose a risk to unimmunised infants. Rates in adults increased 5-13 fold over the study period, and have increased the most in adults aged 45-64 years; this is of concern as these people may be providing childcare for children or grandchildren. A lack of natural boosting due to less exposure to pertussis may contribute towards waning immunity in adults. 31 Females now comprise 60% of cases and, in their roles as mothers and grandmothers, may pose a risk to infants. Females also make up a large proportion of the health care and childcare workforce, thereby potentially posing an additional risk to infants in child care or health care settings. More data would be useful on the source of infection for infants aged less than 12 months in NSW to assess the impact of adolescent vaccination on those infants. In unpublished NDD data, the source of infection in over 50% of cases aged less than 12 months in 2006 was unknown.
The National Health and Medical Research Council recommends a booster vaccine for: adolescents; adults before planning pregnancy or as soon as possible after delivery of an infant; adults working with young children (especially for child care workers and health care workers); and adults who express an interest in receiving a booster dose of dTpa (provided that they have received a full course of DTP). 34 Further, the NSW Department of Health policy states that all employees and other clinical personnel who have contact with clients should receive a dose of an acellular pertussis containing vaccine. 35
Conclusion
Rates in infants aged less than 12 months, who are at greatest risk of severe disease and death, have not decreased over the thirteen year study period despite changes to the immunisation schedule. Other strategies may be required to effectively control pertussis in this age group. Vaccination of adolescents in the school based immunisation program may continue to influence rates of disease in infants, 36 but strengthening of immunisation in new parents, 37,38 child care and health care workers, 37 adults planning a pregnancy 37 as well as grand parents, should be considered further to both decrease rates of disease in infants and reduce morbidity in adults. Among her many outstanding achievements, Aileen was among the first in the world to demonstrate that SARS could be controlled. At that time, she took over from the recently deceased Dr Carlo Urbani, who had alerted the world to this new disease and who himself succumbed to it. At great risk from the unknown, Aileen stepped into his shoes in Hanoi and with her team finally managed to contain the outbreak, inspiring others around the world to get on and win the battle.
Obituary: Professor
Aileen trained and mentored many who now work in the NSW public health network. In her teaching and training roles, she was remarkable for her energy, her kindness and for conveying so vividly her real passion for public health. Aileen made a remarkable personal contribution to public health in Australia and beyond, as well as helping to build the careers of many others. She shaped the landscape of communicable disease control in Australia, and it will be an emptier landscape without her. Her funeral was testament to how much she was respected and loved, packed to standing room only, with tearful people from all over Australia and the world.
Jeremy M. McAnulty, Louisa R. Jorm and C. Raina MacIntyre
Ross River virus (RRV) is the most common mosquitoborne disease notified within Australia and is a significant public health issue for NSW. There have been more than 7500 notifications of RRV in NSW over the past 10 years. Peak seasons occurred in 1996-97 (1547 notified cases) and 2005-06 (1268 notified cases), with an average of 683 notifications for the 11 seasons before this. 1 The November 2006 Bug Breakfast topic focussed on RRV and outlined a joint regional approach to mosquito management called 'Living with Mosquitoes'.
Ross River virus
RRV causes RRV disease, which is a non-fatal but debilitating illness. Symptoms include myalgia, arthralgia, fatigue, fever, headache, rash (which is present only in approximately 50% of cases) and arthritis occurring in multiple joints. 2 Symptoms can present anywhere from 3 to 21 days after being bitten by an infected mosquito. Whilst the disease can vary in severity and duration, lasting anywhere from 3 to 6 months, many people who acquire the virus will be asymptomatic. There is no specific treatment for RRV disease, highlighting the importance of prevention of infection through vector surveillance, management and control and raising awareness in the community.
Vectors
RRV has been isolated from many species of mosquitoes in varying regions and environments throughout Australia.
The most important vector associated with RRV for inland NSW is Culex annulirostris, and Aedes vigilax and Aedes camptorhynchus are the major coastal vectors. Transmitted to humans through the bite of an infected mosquito, RRV is thought to circulate in reservoir marsupial populations such as kangaroos and wallabies, which, if viraemic, can infect mosquitoes taking a blood meal. Once ingested, the virus multiplies in the salivary glands of the mosquito and is subsequently transmitted to other animals or humans when the mosquito feeds. there are concentrated areas of virus activity such as coastal and rural irrigation regions. These areas have consistently high rates of RRV and account for the majority of notifications in NSW. There have also been outbreaks of RRV occurring in urban areas in close proximity to natural habitats, indicating locally acquired infection. 3, 4 An example of this was noted in the Sutherland shire, Sydney, where an investigation identified a cluster of seven locally acquired cases in 2006. 5 Rates of RRV notifications have fluctuated within NSW over the past 10 years with significant variation from season to season. Fluctuations in the number of notifications between seasons are generally associated with a combination of environmental, ecological, climatic and societal factors such as: • mosquito population increases following heavy rainfall, flooding and high tides inundating coastal wetlands • mosquito longevity associated with rainfall and humidity levels • climate variability (including temperature and rainfall) influencing seasonal mosquito activity • regional changes in virus activity • urban developments around wetlands and coastal regions providing close contact between vertebrate reservoirs, vectors and human populations.
Ross River virus in NSW
For these reasons a coordinated approach to mosquito management is required and should involve a range of stakeholders, including public health, environment health, local council, state government and interested local agencies.
Mosquito management
An example of a coordinated response to mosquito populations and arbovirus activity in NSW, is the region-wide approach in the Lower Hunter and Mid-North coast region developed by five local councils and stakeholders and coordinated by the Premier's Department. The mosquito management strategy 'Living with Mosquitoes' was developed as a result of this collaboration with an aim to minimise the impact of mosquitoes and the incidence of mosquito-borne disease by raising awareness of mosquitoes in the local area. 6 Recommendations of the strategy included:
• the formation of a regional mosquito focus group • the establishment of coordinated mosquito population monitoring • targeted mosquito control strategies • a regional mosquito awareness program • the establishment of a mosquito awareness officer position • the incorporation of mosquito awareness in urban design • further research into mosquito ecology, arbovirus activity and the role of mosquitoes in the regional ecosystem.
A working group coordinated by the NSW Premier's Department was formed to manage resource allocation and implement the recommendations of the strategy. Most people recover from the illness; however, some become very sick with pneumonia and may die.
How is it spread?
Legionnaires' disease can occur after people have breathed in aerosols from water sources that are contaminated with Legionella pneumophila, for example, from air conditioning cooling towers, whirlpool spas, warm water systems or showers. Sometimes it can occur after breathing aerosols contaminated with Legionella longbeachae from soil, potting mix or dripping water from hanging pot plants.
People may be exposed at home, work or in public places.
It is not spread from person to person. The time between the patient's exposure to the bacteria and becoming sick is between 2 and 10 days.
Who is at risk?
Legionnaires' disease most often affects middle-aged and older people, particularly those who smoke or who have chronic lung disease. People whose immune systems are suppressed by medications or diseases such as cancer, kidney failure, diabetes or HIV infection, are also at increased risk.
Legionnaires' disease
How is it prevented? Legionella pneumophila bacteria can be found in many types of water systems; however, the bacteria reproduce to high numbers in warm, stagnant water. Good design, disinfection and maintenance of cooling towers and plumbing systems limit the growth and spread of Legionella 
How is it diagnosed?
It is difficult to distinguish Legionnaires' disease from other types of pneumonia by symptoms alone. Chest X-rays often show pneumonia but the diagnosis requires special tests. Tests of blood (taken 3 to 6 weeks apart), sputum and urine samples can help to confirm the diagnosis.
How is it treated?
Legionnaires' disease can be treated with antibiotics.
Patients with Legionnaires' disease may be treated in hospital with antibiotics through a drip. Some people may need intensive care and a ventilator to assist them to breathe.
What is the public health response?
Hospital staff and laboratories must notify cases of Legionnaires' disease to the local public health unit. Public health unit staff will talk with the treating doctor and patient (or their carer) to identify risk factors for the disease. When two cases share a common exposure, the public health unit will work with local council to investigate and control possible sources of infection. Tables 1 and 2 This cluster highlights the importance of registration and maintenance of cooling towers, especially in places where many people may be exposed.
Legionnaires' disease -Circular Quay
Mumps in North Coast Area Health Service
NSW Health was notified of five cases of mumps from among children aged 10-16 years old who attended the 'South Pacific Pathfinder Camporee', a church-based event held on the Mid North Coast of NSW in January 2007. Approximately 2900 of 6700 participants in the event were visitors from overseas. All five cases were in children from the Pacific Islands (two cases were from the Solomon Islands, two from Vanuatu and one case was from Fiji).
The cases appear to have been infected in their homelands before travelling to Australia and were otherwise unrelated. Unlike Australia, a mumps-containing vaccine is not included in the standard immunisation schedule of these countries. 2 With each clinical diagnosis of mumps, event officials rapidly isolated each case. The North Coast Public Health Unit initiated active case finding for the duration of the camp, and written information about mumps and measles-mumps-rubella (MMR) vaccination was given to all camp participants. MMR immunisation was not feasible because informed consent could not be readily obtained for children from overseas and contraindications to immunisation could not be reliably identified.
The large majority of Australian and New Zealand children at the camp were expected to be immune through previous immunisation with MMR. No information about immunisation status was collected from any of the participants at registration.
Subsequently no secondary cases were reported in NSW.
Norovirus outbreak in a tour group
South Eastern Sydney/Illawarra Public Health Unit investigated an outbreak of gastroenteritis among a group of Japanese school students who visited Sydney from 27 to 30 January 2007. Fifty-eight of the 237 students were reported unwell with vomiting and/or diarrhoea.
Communicable Diseases Branch, NSW Department of Health
By the time the hotel doctor reported the outbreak, most of the students were on their way back to Japan, but several had delayed their return as they were too unwell to travel. Public health unit investigators interviewed the tour organisers and the hotel doctor about illness in the students, the nature of the tour and meals consumed, and arranged for stools from the students to be tested for a range of pathogens.
Of the 237 students, the ill students were among a subset of 116 who visited a farm and other locations (where meals were consumed) over a 2-day period. The high attack rate, nature of the symptoms and close clustering in time of the onset of illness suggested that the outbreak was likely due to norovirus infection acquired at a single event (i.e. a point-source outbreak), most likely during the consumption of a common meal.
Norovirus was detected in stools from one student in Australia, and reported from one ill student tested in Japan. As norovirus has an incubation period of 24 to 48 hours, the investigation focused on the exposures that the ill students had had during that period before onset of illness.
The NSW Food Authority inspected the restaurant and the farm where the students ate and stayed during the incubation period. No ill food handlers were identified and no likely source of contamination was identified at either facility.
Norovirus is a common cause of vomiting and diarrhoea, particularly in the winter months. Norovirus is highly infectious and spreads easily from person to person through contact with faeces or vomitus, or through contact with surfaces that have the virus on them.
While the source of this outbreak remains unconfirmed, a likely explanation appears to be contamination of a shared meal by a food handler or a patron. Sick food handlers should stay away from work for 48 hours after their diarrhoea has stopped, and ready-to-eat food should be presented in a way that protects it from contamination by consumers. In a trace-back investigation, the NSW Food Authority found that the tuna in both outbreaks had been caught wild in Indonesia and separately imported into Queensland. Further investigation is underway.
Histamine (scombroid) fish poisoning
Histamine fish poisoning is among the more common causes of illness linked to fish consumption. It is usually associated with eating fish from the scombroid family, such as tuna and mackerel, but can be caused by other fish. 3 Histamine is produced in the fish during bacterial decomposition, following its capture. The formation of histamines can be prevented by gutting the fish, removing the gills and rapid refrigeration throughout the supply chain. 4
False positive pertussis serological tests
Linda Hueston A,B,C , Jan Lanser A,B , Heather Gidding A,B and Lyn Gilbert A,B
A Preliminary data: case counts in recent months may increase because of reporting delays. Laboratoryconfirmed cases only, except for measles, meningococcal disease and pertussis. BFV = Barmah Forest virus infections, RRV = Ross River virus infections. Lab Conf = laboratory confirmed. Men Gp C and Gp B = meningococcal disease due to serogroup C and serogroup B infection, other/unk = other or unknown serogroups. NB: multiple series in graphs are stacked, except gastroenteritis outbreaks. NB: Outbreaks are more likely to be reported by nursing homes and hospitals than by other institutions. 
